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ELECTRONIC MUSICAL INSTRUMENT USED 
IN CONNECTION WITH COMPUTER 



Tprhnical Field 

The present invention relates to electronic mus,cal instrument, and 
nrore particularly, to electronic musical instrument used in connection with 
a computer, in which a key input portion which is used to input musical 
sounds, is connected to a parallel port of the computer. 



10 Rar.kqround Art 



20 



Rar.kg round Art 

In general, conventional electronic musical instruments, for example, 
an atonic Keyboard, generates sounds by using a central processing unit 
(CPU) installed in the instrument M Thus, the musical ,ns rumen, 
occupies a large amount of space and is costly. Also, because the CPU 
15 cannot be upgraded, the kinds of sounds that can be generated thereby are 



nigr.lr.sure o* the Invention 

^ ve .he problem, it is an object of the present mvenuon to 
provide an electronic musical instrument used in connection with a computer 
in which instrumental sounds are generated by connecttnga key rnput 
portion which is used to input instrumental sounds, to a parallel port of the 

^To' achieve the object, there is provided an e,eCronic musical 
instrument used in connection with a computer, comprising: a key inpui 
portion for inputting r>c keys relating to generation or adjustment of musical 
sounds; a speaker for ou1pu«ng sound corresponding to the key inpu by the 
Key input portion, to the outside; a circuit portion for selectiveiy outputting 
keys input by the key input portion; and a computer for atonng data of the 
30 instrumental sound corresponding each of r*c keys, continuously outputang 
test values conesponding to the data of the instrumental sound through the 
outau, terminal of a parallel port to the circuit portion, to check which key ,s 



25 



WO 00/17852 




PCT/KR99/00574 



depressed by a user, converting data of the instrument sound which 
corresponds to the depressed key, into an analog signal through a sound 
card, and outputting the analog signal to the speaker. 

5 Rriaf Rescri pt'"" nf the Drawings 

FIG 1 is a block diagram of an electronic musical instrument used ,n 
connection with a computer according to a preferred embodiment of the 

present invention; 

FIG. 2 is a detailed diagram showing the structure of the crcurt 

10 portion of FIG. 1; 

FIG. 3 is a detailed circuit diagram of the 32x10 switch array shown 

in FIG. 2; . , 

FIG. 4A is a detailed circuit diagram of an example of the column of 

switches indicated by dashed lines in FIG. 3; 
15 FIG. 4B is a detailed circuit diagram of another example of the column 

of switch indicated by dashed lines' in FIG. 3; 

FIG. 5 is a detailed circuit diagram of the portion indicated by the 

circled portion in FIG. 4A; and 

FIG. 6 is a flowchart illustrating a key checking program stored .n the 

20 program storing portion of FIG. 1 . 

Best, mnrie for carrying out the invention 

Referring to FIG. 1. an electronic musical instrument used ,n 
connection with a computer according to a preferred embodiment of the 
25 present invention, comprises a key input portion 10, a circuit port,on 20, a 
computer 40 and a speaker 50. The circuit portion 20 and the computer 40 
are connected by a parallel port 30. The parallel port 30 has an output 
termina. Pout from the computer 40 and an input terminal Pin to he 
computer 40. The parallel port 30 is generally attached to the case of the 

30 computer 40. 

The key input portion 10 allows a user to input r*c keys which 
generate instrumental sounds. The key input portion 10 may have a similar 
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shape ,o other musical instrument. However. toe shape of the key ,npu, 
portion 10 can be varied. The cirouit portion 20 selects keys input by the 
Key input portion 10 and outputs signals corresponding to the seleoled keys 

instrumental sounds corresponding to the input keys. 

The computer 40 stores data of instrumental sounds corresponding 
to each of rxo keys in a program storing portion 48 and continuously outputs 
test values corresponding to data of instrumental sounds through the , ou*rt 
terminal Pout of toe parallel port 30 to the circuit portion 20. to check which 
, key is depressed by a user. Here, the program stored in the program stonng 
portion 38 can manage sound data by itself and generate sounds usrng a 
sound chip provided by a sound card 42. Also, data of instrumental sounds 
corresponding to the key depressed by the user, which has been .denafled 
by the computer 40. is input through the inpu. terminal Pin of the paraUel 
5 port 30 and then an interface (l/F) 44 to a central processing unit (CPU) 46. 
When the CPU 46 reads the corresponding data of instrumental sound ustng 
the program stored in the program storing portion 48 and sends the data to 
a sound card 43. toe sound card 42 converts toe input signal into an ana og 
signal and cutouts toe analog signal to the speaker 60. AHemabve* he 

» sound can be generated using a musica, ins. « digUa, 

output function provided by the sound card 42. In this case, toe CPU 46 
sends MIDI message about the kind of instrument, pitch and volume to toe 
sound card through MIDI and sounds of the corresponding instrument are 
generated by toe sound card 42. 
« Here toe test value refers to address of switch array whrch ,s output 

to toe circuit portton 20 in order to check which key of the key inpu. portion 
10 is depressed by the user, and is programed with respec. to all 
instrumental sounds corresponding to each row and column. 

The key checking program will be described in detail with reference 
30 to FIG. 6. Firs., V is se. to zero (step 602) and V is se. to zero (stop 604) 
The V and V values are output through toe output port Pout of the parallel 
port 30 to the circuit portion 20. The value se. by the circuit portion 20 ,s 
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~. / * ~ «n*n Then a determination as to 
read through the input pin Pin (step 608). Then, a 

5 (StSP r ste p 6U. U is determined — r a use, Has ***** «. 
program If the user has no. terminated use of the program, step 616 sets 
7 to Tl * step 618. K * determined ma. "c" is iess than 10. the prooess 
lies ,o the step 606. These steps are repeated unul "o" reaohes 10. . 
0 To, V* set ^1(^ 620). Then, a determination of 

0 c is equal ro iu, 32 ^ 

whether V is less than 32, ,s made (step 622). 

prooess moves to the step 604. These steps are repeated una. r eguals 

M ' That is a determination as to whether a key is depressed or no, is 
H made on a„ keys correspond, 

£ maximum muKpiexer capahie of being impiemented w„h S b«s ,s 265 ^ 
The above described key cheoKing program is stored ,n a memory 

.own in FIG. 1. , H3. 2, assuming mat the computer 40 J - 

test vaiue through the output termina, Pout o, the paraite, port « o rt e <o 
oheck whether a C,B Key of the Key input portion 10 - 

. ^ hlt ~ of a 12-bit test value, which are usea 10 
25 coded decoder 202 converts 4 bits of a 1Z on 

check whether jth column is depressed, into a decmal data value, and 
checK wnet j fa ^ column> and 

outputs a low voltage, for example, uv, w k t 
r v . m niP 5V with respect to the remaining columns, to 
a high voltage, for example, ov, wirn 

30 a 32xi : (M ux, . - - - - -» 

30 output from the oomputer 40. seieots the ith row signs, of the » ^m 
signai, and outputs the seieoted signa, to the input ,erm,na, P,n of the 
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parallel port 30. That is, the 32x1 MUX 206 outputs a low voltage in the 
case where a (i, j) key of the key input portion 10 is depressed, and a high 
voltage in the case where the (i, j) key is not depressed, to the input port Pin 
of the parallel port 30. Because the computer 40 stores the number of b.ts 
5 of the test value with respect to each row at the initial state, when an input 
value to the input terminal Pin, among the values with respect to each switch 
of the corresponding column, is given, it can be noticed whether the 
corresponding key is depressed or not. Also, because data of instrumental 
sound are stored corresponding to the number of bits of the test value, a 
10 sound corresponding to the depressed key can be generated. 

When a (i. j) key is input by the key input portion 10. the 32x10 switch 
array 204 transfers the low voltage with respect to the jth column, output 
from the binary-coded decimal decoder 202, to the 32x1 MUX 206. If a key 
is not depressed, a high voltage with respect to the remaining columns or a 
15 high voltage with respect to the ith row is transferred to the 32x1 MUX 206. 
Here, if none of the keys is depressed, a high voltage Vcc is transferred 
through a resistor to the 32x1 MUX 206. 

Thus, because the computer 40 continuously checks which key is 
depressed/through the output terminal Pout of the parallel port 30, a key 
20 depressed by the user can be identified. A volume adjusting pedal 210 
adjusts the volume of the instrumental sound by working the pedal. That is. 
when the user steps on a pedal deeply, the volume is higher, while when the 
user steps on the pedal slightly, the volume is lower. A variable resistor 212 
outputs the resistance which varies according to the depth of pedaling of the 
25 volume adjusting pedal 210 to an analog-to-digital converter (ADC) 208. The 
ADC 208 converts the analog voltage from the variable resistor 212 to a 
digital value and inputs a digital value to the input terminal Pin of the parallel 
port 30. 

A sustain pedal switch 212 is connected between the power voltage 
30 Vcc and ground, and inputs a value for adjusting echoing or no-echoing 
according to the use of a sustain pedal to the input terminal Pin of the 
parallel port 30. The function of the sustain pedal switch 214 can be varied 
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in a program by a user. 

When a 5-bft input terminal Pin of the parallel port 30 is used, 
preferably, the signal selected by the 32«1 MUX 206. the sustain pedal 
signal, is 1 bit and the signal output from the ADC 208 is 3 bits. However. 
5 these values are merely illustrative and the number of bits oan be vaned. 

FIG 3 is a detailed circuit diagram of the 32x10 switch array 204 
shown in FIG. 2. As shown in FIG. 3. the number of switches in the switch 
array 204 totals 320. and each swteh is connected one-to-one to each diode 
shown in FIGs. 4A and 4B. FIG. 4A is a detailed circuit diagram of the 
,0 column of switches indicated by a dashed line in FIG. 3. For convenience. 
FIG 4A illustrates only one column and thus only 32 diodes are shown ,n 
FIG 4A Thus, the total number of diodes with respect to 10 columns » 
320 Also, one end of each of the 32 diodes shown in FIG. 4A is connected 
to the binary-coded decimal decoder 202 and the other end thereof • 
15 connected to each switch. Thus, the corresponding diode is connected 
through a resistor to Voc only when a user depresses a switch, 
^tentatively, the column of switches can be implemented as shown ,n FIG 
4B That is. among 32 diodes arranged in a columnar (longitud.nal) 
elrectton, neighboring two diodes are connected, so that the number of 
20 diodes connected to one end of the binary-coded decimal decoder 202 . 
reduced to 16. In detail, as shown in FIG. 4B, neighboring two diodes ,n a 
column direction and neighboring two switches in a row direction are 
integrated, respecttvely. That is. tor example, diodes 0 and 1 are integrated 
to be diode 0. diodes 2 and 3 are integrated to be diode 1, and diodes 30 
25 and 31 are integrated to be diode 15. Each integrated switch is located at 
portions indicated by the solid line when a user does not depress any key 
of the key input portion 10 (for example, a piano keyboard) connected to the 
switches, in this case, the even rows (switches), for example. 0th. 2th. ... 
30th rows, are connected to the diodes. Meanwhile, when a user depresses 
30 a key of the key input portion 10. each integrated switch is located at 
portions indicated by dashed lines. That is. the odd rows, for example. 1st. 
3rd 5th 31th rows, are connected to the diodes. Thus, when a user 
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quickly depresses a keyboard, the switches are shifted from the pos.tions 
indicated by solid lines to the positions indicted by dashed lines within a 
short time. Meanwhile, when a user depresses a key of the keyboard 
slowly, such shifting of the switches occurs slowly. Also, the volume can be 
5 adjusted by measuring the shifting time using the program stored in the 

program storing portion. 

FIG. 5 is a detailed circuit diagram of the circled portion in FIG. 4A. 
In FIG. 5, Sij indicates a (i, j) switch. When Sij is depressed, a low voltage 
of the jth row input from the binary-coded decimal decoder 202 is transferred 
10 to the 32 x 1 MUX 206. The 32 x 1 MUX 206 selects a low voltage of the Sij 
according to a row select signal (Sr), and the transferred low voltage, which is 
indicated by Sk in FIG. 3, to the input terminal Pin of the parallel port 30. 

While this invention has been particularly shown and described with 
reference to preferred embodiments thereof, it will be understood by those 
15 skilled in the art that various changes in form and details may be made there.n 
without departing from the spirit and scope of the invention as defined by the 
appended claims. In the present invention, the sustain pedal portion and the 
volume adjustment pedal portion are implemented in the circuit portion. 
However, these portions can be implemented as keys of the key input 
20 portion if desired. Also, the key input portion can provide a function of 
recording and reproducing a musical performance, a function of adjusting 
volume and a function of serving accompaniment, other than the function of 
adjusting the pitch or of selecting types of musical instrument, accord.ng to 
the function of the program storing portion. That is, the key input portion can 
25 be implemented to provide various functions according to how the function 
of each key is programed. 

industrial A pplicability 

According to the present invention, the key input portion used to input 
30 instrumental sound is connected to the parallel port of a computer, to 
generate instrumental sound, thereby providing the following effects. 

First, the electronic musical instrument according to the present 
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10 



invention generates sound using a sound card installed in the computer 
whereas a conventional electric keyboard generates sound using a sound 
generating circuit installed therein, so that musical instrument can be 
implemented at low cost by using the popularized computer. 

Second, the program capable of analyzing depression of keys and of 
generating sound can be upgraded easily, so that the function of program 
can be diversified and the user can choose the program he likes. 

Third, because the keyboard including the key input portion and the 
circuit portion can be detached from the parallel port when there is no need 
to use the musical instrument, so that the space occupied by the instrument 
can be reduced compared to a conventional electronic keyboard. 

Fourth, it is convenient to carry the electronic musical instrument, 
because it can be used in connection with a notebook or laptop computer. 
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what is daimed is: 

1. An electronic musical instrument used in connection with a 

computer, comprising: 

a key input portion for inputting r*c keys relating to generation or 

adjustment of musical sounds; 

a speaker for outputting sound corresponding to the key input by the 

key input portion, to the outside; 

a circuit portion for selectively outputting keys input by the key input 

portion; and 

a computer for storing data of the instrumental sound corresponding 
each of rxc keys, continuously outputting test values corresponding to the 
data of the instrumental sound through the output terminal of a parallel port 
to the circuit portion, to check which key is depressed by a user, converting 
data of the instrument sound which corresponds to the depressed key, ,nto 
an analog signal through a sound card, and outputting the analog signal to 
the speaker. 

2. The electronic musical instrument of claim 1 , further comprising 
at least one of a pedal for a general function, capable of changing the 
20 function of the electronic musical instrument using a program stored in the 
computer, a volume adjustment pedal for adjusting volume of sound, and a 
sustain pedal for adjusting echoing or no-echoing of sound. 

3 The electronic musical instrument of claim 1 , wherein the key 
25 input portion further comprises at least one of a pitch adjustment key, an 
instrument selection key, a performance recording/reproducing key, a volume 
adjustment key, an accompaniment key. and genera, function keys whose 
function can be changed by the program stored in the computer. 

30 4 . The electronic musical instrument of claim 1, wherein the 

computer outputs 12-bit test values through the output terminal of the 
parallel port in order to check whether a (i, j) key of the key input portion is 
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depressed, and 

the circuit portion comprises: 

a binary-coded decimal decoder for converting 4 bits of 12 bits of 
each test value output from the computer, which are used to check whether 
5 a key of the jth column is depressed, into a decimal data value, and 
outputting a low voltage to only the jth column and a high voltage to the 

remaining columns; 

a switch array for outputting the low voltage of the jth column wh.ch 
are output by the binary-coded decimal decoder if the key of ith row and Jth 
10 column is input by the key input portion; 

a selector for selecting a signal of the ith row in the jth column 
according to 8 bits of 12 bits of each test value output from the computer, 
which are used to select a signal of the ith row, and outputting the selected 
signal to the input terminal of the parallel port; 
15 a volume adjustment pedal portion for adjusting the volume of 

instrumental sound by working the pedal; 

a variable resistor for outputting resistance which varies by the 
working of the volume adjustment pedal portion; 

an analog-to-digital converter (ADC) for converting an analog voltage 
20 value from the variable resistor into a digital value and inputting the d,g.ta. 
value to the input terminal of the parallel port; and 

a sustain pedal portion coupled between power voltage (Vcc) and 
ground, for inputting a value which is used to adjust echoing or no-echo.ng 
of the sound according to the working of the sustain pedal, to the input 
25 terminal of the parallel port. 

5 The electronic musical instrument of claim 4. wherein the 
switch array is a 32x10 array and the selector is a 32x1 multiplexer. 
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FIG. 3 
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